Introduction
The focus of our research is to bridge solid state structural studies with computational (ab initio) modelling methods by exploring the influence of different functional groups and their position in semi-rigid small drug-like molecules. 1-3 A 3×3 isomer grid of nine N-(tolyl)pyridinecarboxamides (C 13 H 12 N 2 O) as NxxM (x = para-/meta-/ortho-) (Scheme 1A) has been synthesised and characterised to evaluate and correlate structural relationships from both solid-state (Table 1 , Figs. 1,2,4) and ab initio calculations (Fig. 3) . The effect of pyridinoyl group (Nx) and methyl group (xM) substitution patterns on molecular structure and conformations (syn/anti, Scheme 1B) from calculations (gas phase and solvated forms), as well as on crystal packing and f ti i lid t t i l d ll i l ti d ti li ti f 
In silico methods
The NxxM isomer optimisation and conformational analysis providing PES diagrams was performed using ab initio calculations (B3LYP/6-311++G, corresponding B3LYP/6-311++G** studies are in progress) on isolated (gas-phase) and solvated molecules (PCM-SMD solvation model with CH 2 Cl 2 or H 2 O as solvents) using Gaussian03/09 together with high accuracy energy calculations (CBS-QB3) and the G of solvation. Corresponding solid state structure dihedral angles were plotted in gas phase PES diagrams relative to optimised structures dihedral angles.
Scheme 1A Schematic diagram of the NxxM isomers (above left). Scheme 1B. NxxM conformational preferences as N-anti/N-syn and M-anti/M-syn (above right). 
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Experimental methods
Classical nucleophilic acyl substitution reactions (Schotten-Baumann) of the 4-, 3-or 2-pyridinoyl chloride hydrochlorides with 4-, 3-or 2-toluidines produces nine NxxM isomers as well as three 5-chloro-NoxM derivatives isolated as impurities with their respective NoxM. Purification was accomplished by standard organic washing and column chromatography. Single crystals were grown from CHCl 3 or EtOAc. Crystals of NomM were grown from cyclohexane, NooM from methanol after many trials. The single crystal X-ray data (Mo) were collected on an Oxford Diffraction Gemini SUltra diffractometer at 294(1) K:  range from 2-26 (100% data coverage to 25°). 4 Conformational analyses on gas phase and solvation models has enabled comparisons of optimised geometries with solid state molecular structures, highlighting unusual solid state conformations and relations with the aggregation processes. Future research will gg g p finalise the four F/CH 3 benzamide/pyridinecarboxamide series of 3×3 isomer grids, as well as explore related n×m isomer grids by introducing other functional groups/atoms and/or linker backbone using approaches similar to those reported previously. 1-3
Results and Conclusion
